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Abstract
The experiment was conducted to determine effects of phosphate fertilizers on
growth characteristics, crude protein content and nitrogen fixation ability of alfalfa (Medicago
sativa L) in the sowing year. Two rates of phosphate (200 and 400 kg/ha P) were applied to
phosphorus -deficient native soil in Korea and samples were taken every 7 days from the 30th
to the 93rd day. Number of branches, root length and dry matter weight at phosphate fertilizer
level of 400kg in sowing year more increased than those at 200kg/ha. The number of nodules
did not differ due to phosphate fertilizer rate. The crude protein contents of leaves, stems and
roots were not significantly affected by the phosphate fertilizer levels, except for those of
leaves with 400kg/ha at 72 days after sowing that were higher. The crude protein contents of
each plant along the growing stages were higher at the 44th and 72nd day after sowing. The
dry weight of roots did not significantly respond to phosphate rates from 30 days to 51 days
after sowing, but that was increased at phosphate fertilizer level of 400kg/ha from 51 days
after sowing. The amount of ethylene evolved by samples during 2 hours and the calculated
amount of nitrogen fixed were higher on phosphate fertilizer level of 400kg/ha from 30 days

to 58 days after sowing, but decreased that.
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Introduction
Alfalfa may supply considerable amounts of nitrogen (N) to pastures by N2 fixation (Vance
1978). It is known that nodulation and N2 fixation in alfalfa are inhibited under phosphorusdeficient soil at young plant stage (Tesar et al.1954; Sheaffer et al. 1971). Benefits of
phosphate fertilizer on N2 fixation are especially pronounced under combined application
with Ca at dry soil (Crocker et al. 1985). Alfalfa, a perennial legume used for cutting and
grazing is not cultivated widely in Korea. The cultivated soils of alfalfa in Korea are highly
acid and phosphorus-deficient, that is why this has a bad influence on growth and N2 fixation
before winter season. The objectives of this research were to investigate the effects of
phosphate fertilizer level on growth, crude protein content and nitrogen fixation ability of
alfalfa before winter season.

Material and Methods
The field experiment was conducted using a randomized block design with three
replications according to the phosphate application level (200 and 400 /ha) in a farm of
Kongju National University. Research samples were collected at intervals of 7 days from
October 7 to December 9 and nitrogen fixation activity of nodules was measured by using the
acetylene reduction method (Hardy et al.1968). Crude protein was analyzed using Keltec
Auto 1030 Analyzer. The acidity (pH), organic matter and available phosphorus of the
experimental field were 6.59, 0.8% and 70ppm, respectively. The field experiment was carried
out on plots of 2×5m where pots (diameter 10cm) were buried in order to measure N2-

fixation. Alfalfa seeds were inoculated with Rhizobium meliloti and sowed in September 7,
1966. Samples were dried at 75

for 72 hours, measured DM weight and analyzed for crude

protein. Datas were analyzed separately using analysis of variance to test significance
(p 0.05) of treatment effects.

Results and Discussion
The growth characteristics of alfalfa, according to phosphate fertilizer are shown in Figure
1. The dry matter weight was significantly different between phosphate application levels, so
dry matter weight at 400kg/ha was higher than those at 200kg/ha from 30 to 86 days after
sowing. These results agree with those of Sheaffer et al. (1971) and Tesar et al. (1954), who
found that phosphate greatly influenced dry matter weight at young plant stage. Root length at
200kg/ha from the 30th to the 44th day was higher, but those at 400kg/ha increased more than
those of 200kg/ha from the 51st day after sowing, as reported by Ball & Teneyck (1980). The
number of root branches at phosphate fertilizer level of 400kg in the sowing year had more
increase than those of 200kg/ha. The number of nodules was not significantly different among
phosphate fertilizer level, because of low temperature. It is apparent from this study that high
phosphate application directly influenced the number of branches, root length and dry matter
weight in low temperature, but number of nodules was not affected by phosphate application
in low temperature. The crude protein contents of leaf, stem and root were not significantly
affected by the phosphate fertilizer levels, except for those of leaves at 400kg/ha on the 72day that were higher. The crude protein content of each part according to growing stages was
higher at 44 days and 72days after sowing. Dry weight of roots, amount of ethylene in the
samples taken at 2 hours and calculated amount of nitrogen fixation are shown in Table 1. The
dry weight of roots was not significantly different between phosphate fertilizer levels from 30

days to 51 days after sowing, but was higher at phosphate fertilizer level of 400kg/ha from 51
days on. The amount of ethylene evolved from samples during 2 hours and the calculated
amount of nitrogen fixation were increased at phosphate fertilizer level of 400kg/ha from 30
days to 65 days after sowing, but decreased from the 58th day on. It is apparent in this study
that the effect of phosphate application before the winter season does not influence the
number of nodules and the crude protein content, because of low temperature, but acetylene
reduction activity and calculated amount of nitrogen fixation were influenced by the
development of the root system

References
Ball, J.A. and Teneyck G. (1980). Top management of irrigated alfalfa produces top yield.
Better Crops Plant Food. 64:16-19.
Crocker, G.J., Sheridan K.P. and Holford I.C.R. (1985). Luceme responses to lime and
interactions with other nutrients on granitic soils. Aust. J. Exp. Agric. 25:337-346
Hardy,

R.W.F.,

Holsden

R.O.,

Jackson

E.J.

and

Bumns

R.C.

(1968).

The

acetylene-ethylene assay for nitrogen fixation; Laboratory and field evaluation. Plant
Physiology 43:1185-1207.
Sheaffer, C.C., Bradshaw G.J. and Massey D.L. (1971). Phosphorus placement for the
establishment of alfalfa and bromegrass. Agron. J. 63:922-927.
Tesar, M.B., Lawton K. and Kawin B. (1954). Comparison of band seeding and other
methods of seeding legumes. Agron. J. 46:189-194.
Vance, C.P. (1978) Nitrogen fixation in alfalfa; An overview. p. 34-41. In Proc. 6th annual.
Alfalfa Symp.

Root
(Dry wt./10

Table 1 – Dry root weight and N2-fixation by alfalfa as affected by phsphorous levels
and plant age.

Figure 1 – Effect of phosphorus rates (Kg/ha) on growth characteristics of alfalfa.

